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(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between tongfoxlinal cuts evenly distributed around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
order to make the wall sections bend outwards. 
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-me invention relates to a catheter eonprismo a 

and wherein an expandable liter element has been s 

a^edtothedistalend.Suchacatheterisin^dunS 
«*> apatient during sugary in order to collect thmmbi 
and to prevent that these finish up fer instanceinflw 
v^rsy^otthe^sandcause^TenW, 

The ejected partides are removed or reduced in 
«eby wrthdrawing the merer by dM****^ 

^en removing the particles by wrtWrawtng the 15 
J f - " B a they mrgrrt come loose of 

torem the blood stream. Removal of the partdeVby 
aflow^tfiem to disintegrate locally can takTup quite 

The object of the invention is to provide a catheter *° 

6SCribed " the preamWe ^ which the 
sajd drawbacks are removed. 

^T^f^ 301 ^ * **" 1- * a result the 25 
^ ejected by tte filter element can be frag, 
mented and removed from the body. The can be done 
at regular .mervais or just before the catheter is 
renx)ved from the body of the patient The wall sections 
defined rn between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the blood 
vessel .nside of which the filter element is placed The 
thrombi arrested by the fitter element are sucked into 
and remain enclosed within the filter element untin these 

p riw to ntrodudng the catheter, the waO 35 
wdionsare straightened by moving the ends of the 
basic body situated on either side of the wan sections 
away from each other. As a result the catheter wiD 
obtein a small cross-section equal to thai of the basic 
^notr*ov*edwr^ „ 

catheter can be introduced with a irfnimum of traumatic 
effects. 

. A very suitable embodimerit of the device for reduc- 
ing the thrombi m size and removing them is character- 
Bedi h cteim 2. A stream of liquid under pressure, <s 
supplied via the pressure lumen, flows out of the jet noz- 
*te«n the form of a jet and engages sections of thrombi 
wtttchare fragmented due to the energy of the jet The 
fragments are conveyed by the jet to the d5s- 
cnarge opening and removed via the discharge lumen. 50 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in daim 3. By mov- 
ingme tnner and outer tube-fike bodies in relation to one 
another the strip-shaped waD sections can be bent out- 
warts or stretched respectively. On introducing the 55 

ITT ****** ^ * ^ as rruch as 
pos^e inthe relatively distal olrecto inside the outer 

be stretched. After posrboning the distal end of the cath- 



body is moved in the relatively 
P^^^nthe outer tuba-Eke body, as are^i 
of wfuchthe stnp-shaped wall sections win bend out- 
wards and consequently form the filter element 

nrJ^!^! fte measure 35 set out in daim 4 is 
preferably employed. The inner tube-tike body is in that 

wheran an parts required for the reduction and removal 
device are received in this inner tube-Eke body 

^J^T^ meaSUre 35 561 in 5 « is 
ensured that the reduction and removal device can con- 
frnueto ^rkpropeny without getting blocked. On acti- 
vatng the reduction and removal device, first those 

bent waD sections of the filter element arVer^ged 
after which graduany the entire structure is fragmented 
and removed. 

or J™*^ the measure as set out in daim 6 is 
^°yed; 7IW ^scfiarge lumen does not need to be 

tatl^L ***** action a ***** **» is main- 
« J^*^ l ^ ^ apprying addi- 

The invention win be explained in greater detail in 
*e following description with reference to the attached 
drawings. 

SCh€matonv application of a 
catheter according to the invention. 

Rjjure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
bloodvessel. 

(lpa r?*l 3 J^ 3 ^espo^fing to that of fig- 
ure 2 m which case the fitter element is illustrated in 
working state. 

1 ah f!! ed 8Chamafic * i" «8ure 1 , a catheter 

1 according to the invention is introduced into a patient 
2. m order to position a fitter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-fike basic body 4 
with a «ter element 3. stfll to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which ts employed in 
the usual manner for the purpose of positioning the 



itaer 1. 

Furthermore the connecting men*er 5 cc^rprises a- 
discharge connection 7 which is connected with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nectfon 8 which is connected with a pressure lumen m 
the basic body 4. 

Tne basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a, in a longitudinal direction, movable 
manner. The outer tube-fike body 13 and the inner tube- 
like body 14 are connected to each other with their distal 
ends. At the very end. a tip 17. made of a soft material. 



ductron of the catheter 1 into the blood vessel 12 

stop-shaped wan sec- Sons 16 in between 
™» 16 together form u «*£ m er 2± 

By puffing the inner tube-Ska botivvTJT ^ t 
end of thecameter liSSfflJ^ffi? 
tojha outer tube** body ,3 oSLlJ 
shaped wall sections are put under a mp^Z 
inalongrtudinai direction as a result ofwWchZ3 
^^-.nealrecfcna^SK 

Z Jf^i **** S chosan in <«* a n^rthat 
the wan sections 16 maka a good contort JZ2„- 

wall oftheblood vessel 12. ^ W W " hthemner 
H wffl be dear that thrombi as from a certain size, 
flowmg through the blood vassal 12. win tae£S£S 
the mer element formed by the wall secfanT sbti 
and that at the same ££££££ 
flow « a normal manner through mese waTsec^s. 

menhir* ^ 14 comprises *eXe- 

mentioned pressure lumen 18 coreieetari^hT,, - 

Z° «• * *. mann^S^t^t 

S 001216 ^ * no=le 19 is directed at a dL 
d«rgeopening20 which forms the ert section 
charge lumen in the inner tube-Wee booVu whi*! 
connected in rtoe above described m££ 
charge connection 7. 

In addition to the pressure lumen and the discharge 

***Q outwaX In oro* to 
reduce the thrombi in size and remove them. 6qJ° 

* »?T£Kf * l8aves * 8 P'esTerT 

£ s^t^°'^ diS, ^ aopenin » 20 TT* 
taJS^S ^ lhran * i ^ engaged by this liquid 
^!T d _, r y uCed * size by mechanical action and 
~ed through the discharge opening » £ < 
charge lumen. In order to stimulate the discharge flow a 
vaaam, source can be connected to the to^ ^ 

are gradually sucted farther into the space ddtort* 
the wall sections 16 where they are g^X _ 
^utSmatefyremovedvfalheSSeS * 
The jet r»zzle 19 art the dischargt l^^o 

swned <n relation to each other in so* a • ivtST^ 

h^"^ are f utt0, '««cha S epa ra teflowisae1.ed 
IUmen to"** «ne proximal ert wS 
™ additional suction action at me discharge conne* 
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It w« be dear that the thrombi reduction and tfis- 

^bodied ot different ways. The reduction and cfiV 
**W device may for instance coZ^L^l t, 
■"Stance two. jet nozzles with eoroSrttaSSi£ 
openings. H will also be pos S Meto^nn?^^ B 
Son and discharge device^ 
*W end of the filter *mnm£Z££!Ett 
yace defined by the waB S*« *£Ef£Z2? 
to Another possMtv is a 0Uh * ar *- 
dischame^ZlJ^?^" 01 a re *«*>n art 
\^rT. and «***»he«tereleroert. 
When the fater catheter has <amed out its task 
^^ b ^^ adanger tor the p«« d a^r£ 

ton totoe outer tooe-tke body in a rela^cfisJdirec. 
tea wttat the wall sections 16 bending outwards ere 
*Wchrt «» into the state aiustrated^fi^T^e 
catheter will then have resumed its original srmStr«Z 
* section, so thai it can be vrthdrewn^ "^ 

Claims 

as 1 ' ^etercomprising a tube-like basic body with a 
^. and 8 Proximal end. wherein theeftaw 
eonpn^attoe<J^ertane«partable«erde- 
tons of me basic body defined in between 

» ?W^^^ d ^«arourt^eT 
ff^f 06 - ^ ft^hermore cenprisiog 
e^S f ^ >«ty situated on 

erther side of the wall sections towards each other 
«orter to mate fte ^ sedions ^ 

s ^.^^ 'educing mrombi in size and 

2- Cameter as claimed in daim 1 . wherein me thrombi 
reduction and discharge device conprises a jet 
n^eramededwimapressure lumen insaea^ 
^cbody panting in toe proximal direction art a 
tfschawe open.no. formed opposite me jet nozzle, 
which is connected to a discharge lumen. 

3. fs^asdaimrtmefainl.wnpnsinganout^ 
tube^ta .body art an inner tMhs body received 
"side rt m a movable manner, which are comected 
toea* omer at their distal erts art wtxrein the 

4. Catheter as daimed m daim 2 and 3. wherein the 
fissure lumen and the discharge lumen have 
oeen received inside the inner tube-fike body. 

5. Catheter as daimed in daim 4. wherein the jet noz- 
rie and the discharge opening are positioned inside 
tfie longitudinal section of the catheter wherein the 
longitudinal cuts extend. 
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